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Poverty  and  food  shortages  go  hand  in  hand  with 
food waste. Analysis  carried  out  by FAO  in  2011  es-




Losses  and  food  waste  generate  negative  environ-
mental [7] and economic impacts [8], and have signifi-
cant ethical and social implications [9]. In order to fight 
social  inequalities,  also  in  Italy  there  are  many  food 
networks  that deal with  the  recovery, preparation and 
distribution of free food, in order to provide a balanced 
diet  to people  in need. One of  these  organizations  is 
Caritas,  which  in  the  area  of  Florence  serves  about 





(HDPE-European  Programme  of  Food Help)  and  in 







amount  of  recovered  food within  the  shelf  life,  while 
in other periods  the  food  recovery  is  scarce,  so oblig-
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The  study  has  been  performed  on  samples  of  pre-
cooked pizzas,  raw poultry and  raw rabbits which are 
among  the more  frequent  foodstuffs  Caritas  receives 
by  the  large-scale  distribution.  The  collection  of  the 
samples  has  been made  in  Florence  (Tuscany)  at  the 
Caritas main centre of preparation and serving where 
volunteers provide on average 1000 free meals daily.
Caritas  volunteers  verified at  each delivery  that  the 
products  did  not  have  evident  signs  of  deterioration, 
nor package damages.
At the Caritas centre, the products have been frozen 
at  -18  °C  in  the  original  packaging within  the  sell-by 













official  analysis,  we  collected  single  aliquots  to  inves-
tigate  the  food  safety  of  the  identified  foodstuffs. Of 
each product, 250 grams were collected in three differ-
ent moments: raw at the time of delivery (from now on 
“raw”),  raw after  thawing at  refrigeration  temperature 
(from now on “thawed”), and cooked. 
The  samples  (30  for  each  of  the  above  three  mo-
ments) were transported within a portable refrigerator 
to  the  bacteriology  laboratory  of  the  Department  of 
Public Health, University of Florence. 
Microbiological  analyses  were  performed  in  accor-
dance with ISO/IEC 17025:2005 [12]. 
The  analytical  parameters  related  to  the  presence 
of foodborne pathogens or used as process indicators, 
were: total aerobic microbial count (TAMC), Escherich-









ably hazardous  (class  III), hazardous  (class  IV)  (Table 






As  regards  the TAMC, 53% of  the  raw products  (n 
= 16, 9 poultry and 7 rabbits) and 73% of the thawed 
products (n = 22, 4 pizzas, 9 poultry and 9 rabbits) ap-
pear  to  be  in  class  IV.  The  TAMC  is  significantly  re-
duced in all samples after cooking: 26 out of 30 samples 
analyzed (86%) appear to be in class I, 3 in class II and 
1  in  class  III.  A  sample  of  cooked  pizza  and  one  of 
cooked poultry (values: 5x102 CFU/g) and a sample of 
cooked rabbit (value: 3.5x102 CFU/g) belongs to class 




As  for Staphylococcus aureus,  some  raw  and  thawed 
samples show values belonging to class III or IV, while 
all  the  cooked  samples  are  in  class  I.  In  particular,  a 
sample of raw rabbit belongs to class III (value: 6.6x102 
Table 1
Food Hazard classes according to Tuscan Law (each single value is the exponential to base 10)
HAZARD RISK Raw and thawed (CFU/g) Cooked (CFU/g)
TAMC E. coli S. aureus Clostridia TAMC E. coli S. aureus Clostridia
Class I < 5 <  2 < 1 < 1 < 2 < 1 <1 < 1
Class II > 5 - < 6 > 2 - < 3 > 1 - < 2 > 1 - < 2 > 2 - < 3 > 1 - < 2 > 1 - < 2 > 1 - < 2
Class III > 6 - < 7 > 3 - < 5 > 2 - < 3 > 2 - < 3 > 3 - < 4 >2 - < 3 > 2 - < 3 > 2 - < 3
Class IV > 7 > 5 > 3 > 3 > 4 > 3 > 3 > 3
CFU: Colony Forming Unit






























Salmonella spp and Campylobacter spp are absent in 
all the samples.
Overall, considering the contamination of each com-
modities  (pizza,  poultry  and  rabbit),  no  differences 
were observed in raw products vs thawed ones.
DISCUSSION AND CONCLUSION
















Campylobacter  spp  were  absent  in  all  samples.  The 
research of Campylobacter spp allowed us to verify the 




aging  has  significantly  reduced  the  risk  of  human  con-
tamination [16]. Staphylococcus aureus in cooked samples 
showed values   always  less  than 10 CFU/g (no hazard), 
confirming proper handling of foods by the volunteers. 
The good level of process hygienicity is also confirmed 




ples  analyzed  and  the  fact  that  the  results  have  been 
obtained  for  a  single  structure,  though  this  is,  in  the 
territory of Florence and its surroundings, probably the 
most excellent soup kitchen as regards to the applica-
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Microbiological results (N = 90; 30 raw, 30 thawed and 30 cooked)




























Our  study,  without  claiming  to  be  exhaustive,  rep-
resents  one  of  the  first  researches  that  aims,  through 




in  such a way  to preserve consumers’  safety and with 
acceptable (or, in the best cases, no) loss of nutritional 
principles. This consideration is particularly important 












the  following  operating  parameters: minimum perfor-
mance requirements refrigerating equipment;  freezing 
of  packaged  products  without  manipulation;  thawing 
in  the  refrigerator  at  a  temperature  of  +  4  °C  for  no 
more than 48 hours; cooking the products within the 24 
hours after thawing. 
The  use  of  a  standardized  procedure  is  a  potential 
management strategy to avoid the loss of edible food; 
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